SCARCELY four years have elapsed since Rieder introduced the imethod of giving large doses of bismuth salts with the food before examining the digestive tract by the X-rays. As soon as this method was proved to be safe it was widely used, and numerous monographs have been published to show its value in the diagnosis of alimentary disorders. A brief reference to a few of these papers nmay be permitted here. Dr. Franz Groedel [3] recommiends this mode of examination in all cases in which the shape or position of any part of the alimientary canal is suspected of being abnormal. Dr. Hertz [4] has studied especially the motor efficiency of stomach and large intestine in cases of constipation, and urges the adoption of this method to detect which part is at fault. The existence of prolapse of stomach or colon is easily observed at the same time. Dr. Jolasse [5] sums up the present position of the method and emphasizes its value in diseases of stomnach and intestine. Dr.
improvement for a month, then acute stenosis, gastrostomlly, and death a few weeks later.
Case II.-Miss J. L., aged 10, could never swallow any solid food since infancy. There was no pain. Varieties of food with bismuth carbonate were given. If too liquid it L)assed quickly on to the stomach, where the shadow could be easily seen. If semi-solid it was at once regurgitated and spat out. So, under chloroform, a probang with metal end was passed as far as it would go, and the X-ray photo was taken.
The probang was arrested about 1 in. above the level of the diaphragm. The plate shows a curved shadow lyin(g close to the spine and extending downwards from the seat of stricture possibly some fibrous overgrowth that explains the condition. After the X-ray examiiinations the patient imuproved considerably, could swallow m--uch better, put on a stone in weight in a mnonth, and left the infirmalry relieved.
Case III.-J. M., aged 60, had increasing difficulty in swallowing for three mnonths. During the last three days even fluids were arrested. A milk pudding with 2 dr. of bismuth carbonate was given, and the shadow was seen to be arrested at the eighth dorsal vertebra. Further examination showed intrathoracic tumilour. The result of the examination was striking. The ability to swallow returned. He can now take his porridge without difficulty, and feels m-luch relieved.
The other three cases need not be described in detail. Two were seen to be due to aortic aneurysm. In the third the heart was found to be lying almost transversely in the chest, and the aorta was much elongated. Now let me pass on to disorders of the large intestine. During the past three mnonths I have examined twenty cases. The patients usually complained of obstinate constipation lasting at least a week and only relieved by taking a strong aperient.
Case VII.-Miss M. C., aged 25, took part in a tug-of-war three years ago, and ever since she has felt dragging pain near the umbilicus with obstinate constipation. Two drachms of bismuth carbonate were taken in food every four hours on the previous day; and at the time of examination the whole extent of the colon was mapped out by bismuuth shadows. The hepatic flexure and all the transverse colon have prolapsed and lie in the pelvis. A second plate taken three weeks later under the same conditions shows much the sanme appearances. On this occasion the patient was asked to inhale pure oxygen for fifteen seconds and then hold her breath-which she did easily for a minute. Hence the sharpness of outline of the colon. A binder well padded above the pelvic brim was prescribed in order to hell) to replace the colon, and the patient feels more comfortable. In this case the stomach was also prolapsed-the bismuth meal reaching the symphysis pubis about one minute after passing the pharynx.
Case VIII.-Mrs. M., aged 30, dates her constipation back two years to the birth of her child. It was a normal labour, but ever since the bowels have not moved without strong purgatives being taken. The plate shows prolapse of the middle of the transverse colon, which is evidently attached to some pelvic organ-probably the uterus. The use of a shaped binder, with pad in the right iliac region, has given much relief.
Case IX.-Miss D., aged 26, had influenza three years ago; obstinate constipation ever since. The plate shows prolapse of the splenic flexure. Here a binder with pad at the left side, and pills containing aloes and nux vomica, have given relief.
Case X.-Mrs. B., aged 40, has suffered from constipation alternating with diarrhcea for several years, and is losing flesh. The plate shows great distension of the ascending colon and many shadows of bismuth in the small intestine in the pelvis. In this case the bismnuth-given for diagnostic purpose-had a miiarked curative effect. The bowels miioved once a day, conmfortably, without any aperient. So powders containing bismuth carbonate 10 gr. have been continued, and there has been no further trouble.
Case XI.-Mrs. A., aged 50, has had constipation for somiie years and required a frequent purge. The plate shows much enlargement of the ascending colon with narrowing at the hepatic flexure. There is also an indefinite shadow in that region-best seen froiii behind. And on deep palpation a tumiiour can be detected which is very tender, and probably explains the partial stricture of the colon. The case is still under observation.
These cases lmlay be taken as typical of all the rest. In each of the twenty examined there was no discomfort conmplained of after taking the bismuth, and in two, at least, the effect was distinctly beneficial. I find that examination by the fluorescent screen gives miost useful information, and, indeed, may take the place of the plate altogether-unless a permanent record is desired. The patient should be exanmined in the erect position if any prolapse is suspected, as the supine position allows both stomach and colon to return to a more natural situation, and the true state of affairs may be missed.
In taking a photo I have found the inhalation of oxygen a great help 
DISCUSSION.
Mr. THURSTAN HOLLAND said he did not feel that he had much to contribute on the subject, but thought there were two points of view from which to approach it. The first was as to what was the normal form of stomach, and the second, what was the value of X-ray examinations to the surgeon and physician, a point of view which had not been much noticed in the paper. Most of the papers on the subject which had been published seemed to him to have laid too much stress on the first of these, and too little on the second. There seemed to have been comparatively little written about the value of X-rays in aiding a correct diagnosis of a stomach complaint. As to the technique of examination of the stomach, he thought there were too many methods of giving a test meal for there to be anything like a scientific comparison of the results of various observers. It was desirable for some standard to be agreed upon in the matter. The stomach should always be examined with the patient in the upright posture, and facing the tube or screen, and immediately afterwards in the prone posture, and a comparison made between the two. The form of meal and the quantity given for the test varied greatly. Some Americans gave a pint of kumiss and 2 oz. of bismuth salt in it. He gave half a pint of thick bread and milk with 1V oz. of bismuth. Much confusion had probably arisen from the diversity of test meals. Holzknecht said the cow-horn stomach was the normal one, but he had only seen it occasionally. Groedel said the fish-hook stomach was the normal, and that he (Mr. Holland) thought occurred more often than the other form. The opener said the outline of the stomach could be more easily seen if the intestine was injected with air. That was possibly the case, but that procedure pushed the stomach somewhat out of position, and so brought in another source of error. He had seen one such case as that, in a lady who lhad suffered all her life from some form of dyspepsia, and he was asked to examine the stomach by means of a bismuth meal. When the patient was standing up there did not seem to be anything abnormal, but when she lay down the appearance was so extraordinary that he thought he had made a discovery. The stomach was touching the right abdominal wall, and the whole bismuth meal was well to the right of thle umbilicus; there was no appearance of stomnachl on the left side. He believed that was simply caused by dilated intestine pushing the stomach out of position, and that that was more easy in the recumbent position than when she was upright. He thought the injection of air into the intestine might be apt to lead the observer somewhat astray in diagnosis. Those in charge of X-ray departments of hospitals often had stomach cases sent down with the request to report what was found abnormal by the rays; it was not usual for thle case to lhave been definitely pronounced upon before being sent to that department, and the radiographer often had to confess that the examination had not thrown light on the case. In many of these cases the test bismuth meal -was got rid of by the stomach in about the normal time, and there was nothing abnormal in the shape; this was particularly disappointing, as in some of the cases it seemed clear from the clinical symptoms and the after-hiistory, even short of a post-mortem examination, that there was some cancer or ulceration present at the time of the X-ray examination. There was much yet to be learned as to the abnormal appearances of the stomachi in disease. Some authorities lhad said that the fundus or cardiac sac was that into which the food was received atnd retained. He did not know how to explain that statement, because \hen at bismuth meal wvas given it was not retained in the upper part at all. Thle first few mouthfuls might collect there for a short time and form a funnelshaped shadow, but very quickly the food left and went to the lower p)arts of the stomach. Naturally it was retained in the cardiac end wAhen the patient was prone, but that was an abnormal posture for digestion. He noticed that Dr. Barclay almost entirely refrained from interpreting the X-ray appearances where he suggested there was some abnormal condition of the stomach; and he also seemed to be pessimistic as to that method of examination in cases of disease. This latter attitude was the one into which he (Mr. Holland) was also getting, on aI,ccount of the number of cases of stomach disease seen and examined in whicih the value of X-ray examination was not apparent. Dr. A. F. HERTZ said it was true that the subnitrate of bismuth was no longer given in England for diagnostic purposes, but it was still being used abroad, and he had seen reports of five fatal cases of nitrite poisoning resulting from its use, two of which occurred last year. The carbonate, now in general use in England, was not theoretically so good as the oxychloride, because the regulation of the pylorus depended on the hydrochloric acid present in the stomach and on that which passed into the duodenum. Therefore, to get ail idea of the rate at which food passed out of the stomach, the carbonate ought not to be used, as it neutralized every trace of acid in the stomach. The oxychloride, on the other hand, had no effect on digestion, as it was not acted upon by the hydrochloric acid or by the alkalies of the intestine. He had not, however, noticed any obvious differences in the results obtained since he had been using the oxychloride. He agreed with the opener that the shape of the stomach described by Holzknecht could not be called the normal shape. Dr. C. J. Morton and he had recently examined the stomachs of eighteen healthy young men, after giving them bread and milk containing bismuth oxychloride, and in no case was the stomach of the shape described by Holzknecht. In the vertical position the greater curvature always reached below the umbilicus, and it showed a definite upward curve to the pylorus. He agreed that the stomach was normally for the most part on the left side, but a certain amount of the organ was always on the right of the middle line. With regard to the supposed division of the stomach into two parts, and what happened to the food when it entered the stomach, Dr. Barclay quoted from some previous writings of his (Dr. Hertz's) in which he said that the food which entered the stomach towards the end of a meal entered the middle of that which was already in the fundus and remained there for some time, so that carbohydrate digestion could go on, because it was protected by the outer layer of food from the hydrochloric acid secreted by the gastric mucous membrane. At that time he had examined people only in the horizontal position, and the results so obtained seemed to correspond with the experiments of Grfitzner, who cut sections of the frozen stomachs of animals, and with Cannon's results obtained from X-ray examinations on cats. But these experiments were performed on animals whose bodies were in the horizontal position. Since then he had made many examinations in the vertical position, and his opinion had now changed. It might be correct for people who were taking their food lying down, but not for those in the normal vertical position. Last year in one of the medical journals there was an article by Dr. Gray on the subject, from which important conclusions were drawn as to the operation of gastro-enterostomy, because of the supposed division by a sphincter of the stomach into two parts which were functionally entirely different. He had seen that paper quoted many times since, particularly by surgeons in discussing the operation of gastro-enterostomy and its possible improvement. There was no evidence that the stomach was divided into two functionally different parts. The true view was that the food arranged itself in the stomach according to its specific gravity. One nearly always saw a collection of air in the fundus in the vertical position, and below that was the horizontal upper limit of the semifluid gastric contents, which could be seen to splash and move about with the movements of the patient. Naturally the heaviest food fell to the bottom of the stomach, and it was impossible to imagine a division of the food into two parts, one undergoing salivary and the other gastric digestion, as there was nothing in the nature of a sphincter dividing the stomach into two, so that the hydrochloric acid and soluble constituents of the food must rapidly diffuse throughout the mass in the stomach. By contracting the abdominal muscles it was easy to raise the lower border of the stomach two or more inches, and all the gastric contents were seen to be thoroughly mixed, so that exercise after a meal must result in a most intimate mixing taking place. In the horizontal posture the most dependent part of the stomach was the fundus, so that the bismuth tended to fall to that part. The X-rays enabled one to get some idea of how quickly food left the stomach, but it did not seem that that means enabled one to say when the stomach was completely emptied, because some bismuth remained adherent to the mucous membrane after all the ordinary contents of the stomach bad left it. He was convinced that that also occurred in the case of the large intestine, as the ceecum was normally empty until four hours after breakfast, but if bismuth were given the previous day one nearly always saw a shadow of the caecum, which meant that a thin layer of bismuth was still adherent to the mucous membrane. With regard to the diagnosis of gastric ulcer from bismuth adhering to the ulcer, he had not himself obtained any useful results from that method of examination. But in Paris last year he saw a number of cases of Mathieu's examined in this way by Beclere, and they showed a definite shadow of bismuth sticking to an ulcer for some time after the salt was taken. If B6clere's method were followed accurately, valuable results might be expected in some cases. He did not agree with the conclusion of Dr. Holland that pathological cases should be examined more and physiological investigations neglected. So many negative results were obtained in X-ray examinations of gastric cases because so little was yet known about the normal physiology. Until there were more definite ideas as to the normnal shape and movements of the stomach, it was not likely that small departures from the normal would be recognized. With regard to the examination of the intestines in cases of constipation, he thought much better results could be obtained by giving a single bismuth meal instead of giving bismuth several times a day; because it was not so much the shape of the colon which one wished to see in constipation as where the delay in the passage of the intestinal contents occurred. He thought a very good way'of doing that was for the patient to take his meal of bread and milk, with 2 oz. of bismuth oxychloride at 8 o'clock in the morning, and to be examined four hours after, when the bismuth should have reached the cacum. If it had not reached that spot, one could say there was delay in the small intestine. He should be examined again at 5 o'clock, when the shadow should have at least reached the middle of the transverse colon. The third examination should be made next morning, by which time some of the bismuth should have reached beyond the pelvic colon. From examinations of this sort one could obtain very definite evidence as to' where the delay occurred. The most important result he had obtained was the discovery that it was very rare to find any material delay in the small intestine or in the large intestine until some point beyond the hepatic flexure was reached. The delay occurred in the more peripheral parts of the colon, where the work to be done by the intestines was greater, owing to the firmer consistency of the faeces there. In many severe cases of constipation there was no delay in the arrival at the pelvic colon, the constipation being due to inability to defaecate properly, a condition for which he had suggested the name of dyschezia. With regard to the photographs of prolapsed colons shown, he did not think they were of great importance in most cases, because in a number of the examinations which Dr. C. J. Morton and he made on normal young men, the transverse colon reached as low as those shown, yet there was not the slightest constipation. In giving pictures of what might be called prolapsed colons, it should be stated how long after a meal the photograph was taken, because if the stomach was empty the transverse colon was often 2 in. higher up than when the stomach was full.
Dr. H. D. MCCULLoCH, referring to Dr. Hertz's statement that the carbonate of bismuth was not as good as the oxychloride, said he thought that if the carbonate neutralized the gastric juice, a certain amount of CO2 would be given off, and that would, to some extent, compensate for the air and for any pushing upwards of the stomach when gas was used in the rectum. For that reason he thought the carbonate should be preferable. With regard to the conformation of the trunk, it did not seem to have been sufficiently appreciated that the trunks and abdominal organs shown were all those of males. In the case of the modern female there was much displacement of the viscera from the wvearinig of constricting corsets. And if there was what could be called a normal stomach, within the great range of movement and adaptability generally seen, then the average female stoinach must be regarded as abnormal. The condition of ptosis of the transverse colon must therefore be a common one in such females. O Dr. C. J. AIORTON said that in regard to the position of the stomach a good deal depended on the way the bismuth meal was given. He had now examiined considerably over 100 cases, and in them the meal had consisted of a pint of bread and milk with 2 oz. of carbonate or oxychloride of bismuth. His results did not agree entirely with those of Dr. Barclay, in that he said that the upper level of the food rose to a certain height in the stomach whatever the quality of food given: the distension in filling the stomach occurred laterally. His own experience was that the stomach gradually filled vertically as food was given. Many of those cases were those of obviously normal persons. He did not think what had been stated that evening about the tonicity of the stomach had been proved; in the normal person the stomach appeared to be flaccid, not contracted. He had, on several occasions, examined a case after gastro-enterostomy in which a Murphy's button had been used, and had slipped back into the stomach and remained there. Every time the button rolled freely about according to the posture of the patient, and he could easily miiake the button appear in any desired part of the stomach. He had been able to do the same thing in the cases of children who had swallowed coins. Therefore he did not think it was correct to speak of the stomach contracting round the food. With regard to the anatomy of the stomach, he regarded the pylorus as a fixed point. The pyloric portion extended considerably beyond the umbilicus to the right, usually 1V in. to 2in. * He agreed that the shape was very much that which had been menitioned. With regard to CO2 being given off when the carbonate was used, Dr. Hertz proved, in conjunction with the chemist at Guy's, that it was given off not as a gas, but in a liquid form, and was mixed with the fluid contents of the stomach. Some of the cases pictured that night had been examined after injection of air into the large bowel.
That he regarded as a very important metlhod of examination, not for the size or position of the stomaeh, because the distended colon pressed the stomach upwards and altered its shape, but to (letermine the cause of any alteration, and especially whether a new growtth was present. Out of twenty-five casesall of which he had not yet followe(d up thirteen lhad tumours, and in seven of them the diagnosis was verified by operation. At present the subject was new, and the normal appearances were not yet fully known. He had recently been trying the same method in renal cases, in soiie witlh satisfactory results; the compression of the diaphragnm and the increased translucency were important in renal cases.
The PRESIDENT (Mr. Deane Buteher) said the Section was miluchl indebted to Dr. Barclay, whose work must have entailed a vast amount of labour. He thought that much was to be hoped for fronm the instantaneous p)hotography of the stomach: an exposure of a (uarter of a second or less, by which the l)eristaltic movement of the organi coudd be accurately registered. Recently there had been attempts to plhotograph the stomiiach laterally; a l)rocedure which was likely to afford valuable additions to our knowledge of thle processes of digestion. He doubted whlether the vertical position was the normal one for digestion. It might be the most usual, btut the proper posture for a man to assume during digestion was the horizontal one. Anyone who had the misfortune to suffer from dilatation of the stomach or indigestion wouLld agree that the discomfort was greatly reduced by lying down for a short timle after a meal. In this connexion he might remind the Section that the usual position at table in the East, as among the Greeks and Roimians, was a recumbent one. He considered thiat there miiust be some such sphincter dividing the organ into an upper and a lower segment as had been described by certain observers. Some years ago lhe accidentally swallowed an irritant poison. He rushed into the surgery and hastily swallowed several tumblers of hot water containing permanganate of pota.sh. The first vomiting was clear, pink and unmixed with food. Only after three or four repetitions did food appear in the vomit, althouglh a copious dinner had been taken three-quarters of an hour before. This utnintentional experiment seemed to prove the occurrence of an lhour-glass contraction of the stomachl as a consequence of irritation. The normal shape of the stomach-might, to some extent, depend on race. Englishmen were habitually too well fed, and oui stomachs were not of the horn-shape which was described by some German observers.
Dr. BARCLAY, in reply, said that the (quaintity of food taken by the patients in their test meal varied; it had never been as Imiuch as a pint, and was usually less than half a pint. A factor of importance was the consistency of the food, and porridge had yet to be standardized. He It was not easy to make out the actual position of the pylorus when atony was present. He agreed heartily with the President as to the value of instantaneous radiography in this work. With regard to the lying-down position for examination purposes, very little could be learned from the study of the organ in this p)osition, and he fully agreed with one of the speakers (Dr. Hertz) as to the conclusions drawn from observations in this position which were published in the Lancet last year; he thought that they were erroneous. The President's experience with the poison suggested that a spasm of the stomach had been produced by it, and that the potassium permanganate solution taken afterwards failed to reach the food in the stomach because of the spasm wlhich divided the organ into two separate compartments, and hence it was brought up unaltered. It was the strongest case in favour of there being actual spasm of the stomach of wMhich he bad heard. He confessed that from the pathological standpoint this method of (liagnosis of gastric condition was as yet disappointing, but he maintained that by means of a careful study of tlle physiology they were now attacking the subject in the right way-as they understood the normal more perfectly they would be in a better position to interl)ret the shadows cast by the abnormal; there would be fewer and fewer cases in which no light was thrown upon the case by the X-ray examination.
